Screening for circulating RAS/RAF mutations by multiplex digital PCR.
Recent years have shown a large interest in the application of liquid biopsies in cancer management. Circulating tumor DNA (ctDNA) has been investigated for potential use in treatment selection, monitoring of treatment response, and early detection of recurrence. Advances have been hampered by technical challenges primarily due to the low levels of ctDNA in patients with localized disease and in patients responding to therapy. The approach presented here is a multiplex digital PCR method of screening for 31 mutations in the KRAS, NRAS, BRAF, and PIK3CA genes in the plasma. The upper level of the limit of blank, which defines the specificity of the multiplexes, was 0.006%-0.06%. Mutations found by multiplex analyses were identified and quantified by duplex analyses. The method was tested on samples from cholangiocarcinoma patients with known tumor mutational status. Mutations found in the tumor were also found in plasma samples in all cases with analyses for all other mutations being negative. There was a perfect agreement as to wild type status in tumor and plasma. The method combines a high sensitivity with the ability to analyze for several mutations at a time and could be a step towards routine clinical application of liquid biopsies.